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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a semiconductor 
memory in which a ferroelectric capacitor having a 
defect can be specified efficiently by electrical analysis 
without analyzing physically in a ferroelectric capacitor 
having 2Tr2C constitution. 

SOLUTION: A dummy cell having 2Tr2C constitution is 
provided, only either of transistors (20, 21) between 
word lines (WL0) and access transistors (3, 4) is turned 
on by selection signals (SEL1, SEL2), further, only either 
of transistors (214, 215) between dummy word lines 
(DWL) and access transistors (203, 204) is turned on, 
thereby, and two ferroelectric capacitors (1, 2) are 
tested independently and respectively. 
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(57) mm] 

[BUM] 2 T r 2 CtSfiK^^mff^-r^^^t-^^ 

2Tr 2CtM^';- te/HErKtt* 9 
tRft# (SEL1, SEL2) CiJ; 9, 7— K* (WL 
O) «i:7^t^h7y^^ (3, 4) ffl(Oh7y^ 

^ (2 0, 21) wpfn^-^^^ty^itct, 

£<bKl^-t7- Kll (DWL) iT^t^hy^ 
# (2 0 3. 2 0 4) ^h7V^^ (2 14, 2 1 
5) <D\,^tifr—jj<Ofrt:*isft1BLfc-fZ>Z. t^i <9s 
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ist**i ] i try btmKnftmnft**'*^* t 

fR 2 <D&mmfc* ttR l ^)T^-ir^ 
* tJB 2(OT ^-fer* h^^^^T-ffifiKStlS 2 T r 2 
CflWJTfctK iftf£2Tr 2Cil$(Otfy h*»«t*ix 
TU>5 try hj»*f(CffirSB2 T r 2 Clft*^ 5 - fcT y h 

SulS 2 T r 2 cfl?j*<fctry 3*7- KHirlOTE 

2Tr 2CMOfs/ ht*5l«7^t^ h7^# 
aiKlWIB^S — try h -7 - KSi 

fOTB^S — try M:*5(t57^t^ h7>^^fflW 
-f y^ h7 Vv^^Srfiix, 

WIB^S-fcry HSrJSttfki-'Sfcfto^S — !7- K««r 

*&lBr7— Ki»*C«ilK*ixTl^5SffBB2T r 2C«^t'fc 
5 tTy htd*Dtt5HtFlS^l tOT^-fe^ h7^^j(|j; 

MIBfff 2 Or * MSKK: J: o T«i * ft4*»o /c ffifdim* 

1 cOT^ir^ h7V'^^t L< fiBljlES* 2<DT*-i?* 
h7>^^l:giU^5t> HSKitt«*hT^5 
UMB^S — ITy h*d*3*t*r ^-fe^ K9>^**«r9JWr 

I«*3I2.] l try h^l«m=>ft^>^i 
» 2 OttRltfMr £ ill cor ^ir^ h7^^ 

^«!r®2tDT^ir^ h ^ 9 T*tll/&£n£ 2 T r 2 

CffifiKTfctJs fflfEi2Tr 2 C«/**>tfy h^S5«*lx 
TV^6try - .Mfc»^(H|B2T r 2«^;-t- , 7 h 

BttlB2 T r 2C*J*OtTy h SriStK-T 5 V - KHiBifflB 

2 T r 2 C try MC*5*t 5 T * ir* h7^^ 
IB, atfittlE^S-try htiWRi-S^§-!7-K»t 
liiJjS^ — tfy Mcfcrt57^t^ hy^^^BBf-^ 

«rey5 — fy h&&te{fc^5fc»<Q^5-!7-- KflRfr 

mjfE 2 T r 2 CmtiSL<0\?y h^*5*t5lW1B» 1 

3f ^ ' < > * t hu IBS 2 (?)5fiRl f* * ^ > 9 \C jo t 1 5 

«fi[^ttjt&$n*^ofcHijSa2 T r 2C«J&C0t*y 

oSfi^Hf*^ ^ ,< > * jdStt SftT^5f y h JftlcSSR 

mat** 3 ] mna^ 5 -*n^**r**i-a is 6 cox 



(2) 4$[tS 2002-175700 

y &s. 
[0001] 

[0 0 0 2] 

[0 0 0 3] 0 7 Mjol^T, lS(/2iaRift :3 rt^ 

snrt^nMo smr?±* by ^^**Ltfc 

* 3SU t 4(:J:ot 2 T r 2 C«¥i£<£> 1 try h SrJKfiJc L 

[0004] *fc, WLO, WLlli!7 - K«Sr, B L 
0, BL1 tttTy Hft&\ /BLO, /BL1 fl/tf y 
hHS\ C Piiiryu^i/— l 0fity^7y 
20 ^*r, S AE^irvxTvyaiaSijfl-^^r, tixfti^L 
T*5D, BLOt/BLO, BL1 t/B L 1 t'-0(7) 

try hiMMirt^o 

[0 0 0 5] St, 11 fiT*-fe* h7>^^ 3C0^ 
-htg^-KSWlO^M^, 12li7n 
^ 4(D>^— biffin V— KJftWL 0 <hcO^ 

[0 0 0 6] $ btd, 1 3 XVI 4linMOS h7^ 
X^^. B Pttlfy hi^y f t-^HB P 1611 
VS SSft£, -tn-ftt^L, 13Ml4(Oy-htffi 
30 tttTy MS^y P tjgjS^n, 13^1/1 

4(7^y~-^®^(iv s SiSSi 6 tSJStSn, i 3 co 
-Yxiifit"7 FSBLO^ l 4©Ki/>f>'tatt/ 

try m/BLo i:, -tn-en**$ixrv^s. 

[0 0 0 7] 1 0 0(117- KSWL 0 ^ try hi^ 

»B L 0M/B L 0 T'^JnS 2 T r 2 CfM^ 1 
try hTfcSo 1 0 1 (117— KiWL 1 t try h$UtfB 
L0W/BL0-e«^52Tr 2C«(7)1 t'y 
1 0 2 tt!7- KiHWL 0 i tTy M»#B L 1 
XOVB L 1 2 T r 2 CtSfifctf) 1 tT y h "C 

^ fcf9, 1 0 3 fly— KIWL 1 t ^y hiSBL l&Tf 
/BL1 -C®«$ix5 2 T r 2 CfHtfcCO 1 fy h"C& 
5 0 1 0 Qfrh 1 0 3^^i-J: 542Tr2 C«Ot' 

[0008] «±^«t 5^««*nfc^*^^y«« 

[0 0 0 9] 17— KiWL 0^il^$ntl&u-< 

"H" iZteZt, 17— KiWL 0 (-^JggLT^5T 
50 *ir* h5v^#*s*VttlBi:ft5 0 r^t^, tTy 



-2- 



3 

BPOftfitas "L" h^Vv^ 1 3&tfl 4 

*s^7tta^ftofc«|c:-fe/u^u— HfficP^s "H" 

L OM/t's/ Hl/B L Ofc«ffi* s W*&£*i, 3£R« 
ft*-^<>-^ l&t>*2 t t*> hWB LOM/B L 0 

yxr^lO^U ir^T^T'gKjfa^SAE 
^ "H" ir^J: 9, tr> bmtt* "H" XII 

[0 0 10] 

^tS^cT*^, 1 try 2 T r 2 Cfflf£<DlZtb^ ^FAtT 

[0011] *j8Wtt±Effi3fe^B8H/IS;S:jl¥fti"5tw 
5 y KBfrftfHrt- -5 ^bZfttbb -fz> 0 

[0012] 

^T«JtlS2Tr2CMtfcl 2 T r 2 CfUfrJc 

©^Sr-tr* MMftf*SixT^5»R«*7<* y Tfco 
T, 2 T r 2 CM<?) ^ h ^ItRt 5 !7 - Ki t 2 T 

aSilt^i 2T r 2CflWt-C*>Sfcf-y M£*3t+5*1 

Ji4^ofc»ior^t^ F7>^tt<(^2(o 

[0 0 13] ♦(Hi'!/ h(D2Tr 2 



(3) 4$M 2 0 0 2 - 1 7 5 7 0 0 

4 

t«< "TIB 4:45. 

[0 0 14] ±1Ea«i«:*fi!ti-6fc»t2:**WK 
ri^£¥*fr^ygfiti. l bT* h#»l 
^t^t^2«i#^t^'>^(!:Sl <D7?-te 

n§ 2 T r 2 Cflfcxg-Cfctf , 2 T r 2 CffififccD fcT 5/ h # 

70 y h^*«SixTlr^5»W«ff^*y T'iot, 2Tr 
2 C«fifc0>tf 5/ h£rjStR-f 6!7- K*ftt 2 T r 2 CflWc 

iStRi-SMl (7>x^ hlDSSSt, 2 T r 2 C try h 

^5 -try h^^(t^3SMl:{*^-r^ 0 ^^^ir/uyu-- 

[0015] WTOcd:^ ^^-y-feyuffittEco h7 
^**»&if^1- *j$tfy h(D2T r 2C 
«J* *5 It 5 3£ff IS ft ^ » < > ^ (7) 0 t, - (7) 3* R IS # 

[0016] *fc s **w*-*^s*w*>*yjfi« 
1-ttpwiWiu^ y^-tr^ h^4«cttfc#i-5^ 

[0017] 

[0018] mmmm 1 ) *-r, *»«^sw« 
in 1 (^^^s^tf^ * y ^ffi^ov^rm 1 2 & 

j«IH 

[0 0 1 9] HI 1 tCfcl^T. lXU ? 2fi5fiR«i*^f^/N- 
3M4linMOSS7^-lr7h7>'^^, W 
L 0, WL 1 «!7— K«L B L 0 N BL 1 tthfy 
/BL0, /B L 1 ft/try hjS, CPIit/^U'-h 
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♦ 5 

? 3 <7)^~ h mm tv- k*sw l o t <omwM.< 12a 

T^ir* h7^X^4^y- MS8i£ !7- KiWL 0 
k<K>&MMs 13Ml4finMOSh7>^^, B 

Ptetr y hjgyy ^-r— i^u, i 6nvs surcfctK 

[0 0 2 0] ifc2 0M2 1(inMOSh7^^ 
T*fc9, 2 2Sl>*2 3fi2A^)NAND(HlK N 24M 

2 5fiNAND|H)Sg2 2 — COA/Jlfts 2 6RV2 7liN 
AND|HlS#2 3— (DAJl&LX'hV . 2 4 t 2 6ti!7— K 
*|WL0fc»lKStt, 2 5ttWK«#SEL 2£S8R$ 
2 7tt3M?ft»S EL 1 tftttSnXV^S. 2 8 12 
NANDIH1&2 2(7)ttl^-C h7>^^ 2 OCO^— 
®<^^ij0E^n, 2 9 UN AND [hI5§ 2 3 C0{±5;fj~C Yy^s 
2 1 coy- h««i:«flE£;h/C^a. 

[002 1] 3 0tt!7— KUWLOfcfcTy h»Stf 

BL0atf/BL0t*«l tfy ht*St5^oy 
^, 3 1 tt!7— K«WL 1 t try Mft**B L 0M/B 
L OCW^ 1 try HSrWfifti-S^D y £\ 3 2 « 17 — 
K*RWL 0 t t*y Vm^B L 1M/B L 1 ic****, 1 
tfy hZmfc-fZyv y^, 3 3tt!7- KiWL 1 t tr 
y h*|*tBL lfttf/BL 1 tfy h 

y *T**>5 0 

[0 0 2 2] £<b(C N 2 0 1&I/2 0 2fi^— <D3£»t 
®{*3r-V'^>4\ 2 0 3M2 0 4|j:nMOSlr^t 
^h7V^^, DWLf**^ — !7 — K»-C*>9, nM 
OSiT^t^ h 7 2 0 3 SI/ 2 04OK L"f 

2 0 2 <t tfy h|fc*tB LOW/B LOCfti^tlT^ 

[0 0 2 3] £7c, 2 0 6lt>'2 0 7(j;2A^NAND 
ID Kg, 2 0 8jRV2 0 9 f±N A N Dle]j)£ 2 0 6— OA^ 
j». 2 1 0W2 1 1 (iN AN DIhJSS 2 0 7 ^(DAtlB 
"CfcO, 2 0 8 i:2 11(l^;-9-KiDWLC8g 
Sh, 2 0 9liig*Rff-S§-SEL 1 £gM§££*L s 2 10l± 
»jR«»SEL 2 £SBft£;h/r^4. 2 16 fiN AND 
lalSS2 0 6C0tB^ir*h7 2 1 4 coy- httffii: 

SfegcSi-U 2 1 7f*NAND[E]J&&2 0 7COttJ*T* h7 V 
^^2 1 5 coy- h«ffiiigjffi£ftT^5 0 

[0 0 2 4] £(bUl, 2 1 8 f*^ — !7 — KfiDWL t 
tTy K£&*JB LOM/B L OtCjR^S 1 bTy h Srfflffifc 
t5^ny^ 2 19 fi^ ^ — !7 — KUDWL t bTy h 

j»*fB l im/b l i i try hzmfci-zy 

Dy^Tfo5 0 3 0-33, 218, 2 1 9 CO £ o tiM 
[0 0 2 5] KJLhcoj; ^{cW^Stifc^flO^yaSH 
[0 0 2 6] / — ^VUttfW* 17- K*WL 0^3t*R£ 



(4) WM 2002-1 75700 

hittfil/^s "H" ^-9- KiDW 

"L" 0>S*fftJ«StLS. IRfgfSELlRtfSEL 
2U:oi^Tfc "L" tfcflgCOSST'fc*:: bfrb, NAN 
D[e]g&2 2&T>*2 3CO|±S^2 SRXf2 9 ttttK "H" fC 
iotfeD, b7^i?X* 2QRXf2 

oTi^e try h**ttttry hi^y 

^BPia 9 v s stci^y ft-v'^ti^o 
[0 0 2 71 trym^yft-yiBPoiffi 

70 # "L" fcltttK h7>^^13Ml4^t7tt« 
^&ofct&, iryu^U— h®ffiC "H" Kft^i:, 
''Si'* 1 aV2**e>try bffattB L ORtf 

2 £ fcf y Mft*tB L Oj&tf/B L 0 OSflrtfcKlS CTl 

£aU tyxry^iBftflfSAE* "H" 

try HUM* "H" Xfi "L M ii6l/^;H: 

[0 0 2 8] IT, 3SR«#:*^^S/^ 1 (Defalk 
20 t^i^Col^d 1««*SEL1W "H" M 

"H" NAND@K2 3^2 9*S "L" 

fcifctk F7 fit** 2 l ^s^-^^Hiir^S. — ^ 
5;— ir/uco^o y ^ 2 1 8 1^-CCOiM^fi, iStRft^SE 
L1W "H" filfcofcflL *^-<7- KjWDWL*s 
»RSiX«f(tU^</U^ "H" KfcSt, NAND0IS2 
0 6C0tU^2 1 6^ " L " tC^^J, h^^v 5 ^^ 2 1 4 

[0 0 2 9] 75^SS&f^^<toT, t*y hi^B L OfClli 

io i ^«w**»E*n, /try m/ 

B L OlCtt. 3fiR«*^-ir^-># 2 0 2C0«ffif^^iaS 

nsrt^fe, t--> hii»B l o&(//b l o icfija:^ 

L, -ferv^T^^fiafjiS-^S AE^ "H" (d/^^r^tc 
£*9, try H|#Sr "H" Xtt "L" t^5^/H^i 

[0 0 3 0] »»«#* + /<i/^2^*r|MEi- 

fc^. !7- KIWL O^iltR^nfflffiu^u^ U H" 
^0 <C5i % NAND0K2 2<7)ffl^2 8^ "L" ^ftt), 

O^ny^ 2 1 8rt-C<0»f^tt. i^flfSEL 2 co^. 
^ "H" !C4ofc«, !7— KiUDWL^aSiStt 

«ffiu^<yu^ "h" NANDIMIBS2 0 7C0ffl 

*2 1 7*5 tt L- lcft9, F7V^^215»7tt 

[0 0 3 1] »5OT(uJ;ot, f'^lBLOC 

»w«**Ar^>^ 2^«w^iasn, /try h 

i/BL0Cli MI^t^^2 0lW^ 
JO ESh5:tH, tfs/hi^fBLO, /BLOClffi 
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7 

U ty^7y7 > Ea<I^SAE^ "h" lc#5::<t{c 
«t9, try K«*t£ "H" xii "L" tftsi/^i:* 

[0 0 3 2] W±(7) J; 9 fc*3Bfc(Z>JgjB 1 , 2 

T r 2 Cff^MUSK*^ * y ttJV^t, !7-FlWL 

2 OXt/2 1 fciAU WHItSEL 1MSEL2 
t 2Tr 2C«^/5— t*d«t9, 3£ 

[0 0 3 3] (M1fc<Dftm 2 ) &mW<DMM<DM 
m 2 -=e y ^et-o^TIH & 

[0 0 3 4] |3Cio^T, lRXf2l*%mmtfc*-Y'< 

L0, WL Hi 17- K^, BLO, BL llitTy Klft. 
/BLO, /BL 1 te/tTy h^> 1 0 liir T > 
7\ 1 1 HT^-tr* h^>^^^ 3<7^— hffifigt !7 — 
KlWLOiOgSi, 1 2fiT^ir^ h7V^^ 4 
h®ffit 17- K»WL 0 btofflsm, 1 3M1 
4f2nMOS B P 11 fy V ^ + — 

i?m. 1 6iiVS Sij&T*fc«9. SAEteirV^TV:/^ 

[0 0 3 5] *fc % CPO(j:t/uyi/-hlE CP1 
fiir/u^u— HBffiTfcfJ. t/u/l/^higCPO 

SCPlli, + 2{:giJtiti^ 0 

3 0 2te!7- K«WL 0 £ *Ty HftJtB L O&tf/B L 
0T*7K/££*L£ 2 T r 2 CflJjifcCO 1 t*y ht'fc5 0 3 0 

■C^SfilS 2 T r 2 C*j$W 1 h tfc ^ 3 04 
tt. 17— KJRWL0 4: fcfy MRStBL 1 T* 

2 T r 2 CfM<7) 1 tfy hT'fc 9 , 3 0 5li 
17- KiWL 1 k try HiSftjSftB L 1 &1//B L 1 "CTK/S 

2 T r 2 C«^CD l try hT'fc5 0 
[0 0 3 6 ] 3 10fttf3Htt^$-(^ai|S«#*t 
3 1 2^1/3 1 3(j:nMOSf7^t^h7> 
DWLfi*'* — !7_ b'fflLX'h 9 , nMOSiT 
^ir^h7V^^31 2&LK3 1 3 CO K^^^ltl/ 
3M*«** + '<->* 3 1 0&1/3 1 1 k 
try MI#B L 0&I>VB L 0^ft«tSjlTt^5„ -fe/U 

^c^tl. irA^U — MliC P 1 te. %mMfa**'<is 
9 3 1 0(CffiJiaS4xTl^ o 

[0037] £x±(ox oicm&zntz^m&^^vmw 



(5) 4$gfl 2002-175700 

[0 0 3 8 ] ^yU»f^«F, !7— K»WL0*S«jR£ 

"L" tt«oi*«»sn6. try M»»tt 

try hi^^y ft-^lBPCJ: tJVSSI^Dft- 

[0 0 3 9 ] tit, t°y hUl^y ^*-S>»BP*>« 
ffi^ "L" (Cft 9, Vy>*J*# 1 3&LS1 4 a** 7 ft 
70 flgMftofclg, t/^u-- HSiC P 0 i: h 
IffiCP 1 ct/O^M "H" (d^^^r, 3ft«1t#* + ^5/ 
* l&W2*»6>tTy hi8S*tB L 0&O</B L0C1W 

fltl&Stb, 3»R«**-r^-># i: try H»»b 

L O&tf/B L 0<D#*Jt*Cl6i:T«ttSS*«±i-S Q 

rgilttSAE^ "H" WSr^CJ;^ fy H«S 
tt* "H" XH: "L" t45l/^;HitT*it5:i ' 

[0 0 4 0] i <59^£&3£1- 

/L^MiCPO^ "H" <t^<9, iryu^u— h^fiji 
CPl^ " L " (dH^*ixfc**i:^5o 
[0 0 4 1 ] *^5»ff|Ci try FiBLOCIl 

io«W^»E*ix, /try h«9/ 

B L Oklfi, »»^rt^^^ 3 1 1 OlMWASlZ 

jn&^kX\ fs/ m#B L ori;/b L o cattle 

-trV^T>yi62SJj<H-§-S AE^ "H" WSrtlCj: 
50 9. try h«*TSr "H" Xii "L" kt£Zl"<MZt-X* 

[0 0 4 2] fits !ft»l«flc*ir^^ 2<7>*Sr«=6 
-T^^^O^T 7-KiWL0^^-7 
- KI»DWL^*K3HRSix. mffii^/utfs "H" 
tp. t/^i/-hiScPi^ "h" ir^^u 
-MiCPO^ "L" ^mfe£tltzl£l£kteZ> 0 

[0 0 4 3] ^^Stbf^^i 9 , tfy h^B LOCH 

aii*^r^^>^ 2o«ffif^^>ga$n, /try h*s/ 

BLOCIi 3iiS^t^v>^3 1 0<Dfm&#m£ 
40 tlZ^kfrb, fyfi^BLOWBLOCIfii 
/J^g^-T^ 0 Wlfii^y77V7*10^tfl 
L, tV^7^fii«*SAE* "H" (C/cf^r^tC 
try H»»«r "H" Xtt "L" tfcSi^ufc:* 

[0 0 4 4] JK±^J: 9^*^ffio?Kffi2(cJ;jx(^ 2 
Tr 2C«^KS^ : eym^, !7-KI»WL 
0 ctiryu^u— h«ffic P 0 ^ir/U^u— h®^C P 1 

50 «flc^^r^N^>^ 1 k 2£$k5L{zm3&i-ZZktf-*jmkte 
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(6) 

9 

[0 0 4 5] (£lfc0JKflk 3 ) *38K^HifiOJB 

tK 3 *m&/ * y sicot >ria 5 xuqg 6 £ 

[0 0 4 6] ^5— fc^<&**»*1-S»fi\ !7— Kl* 
WL 0tt*»^H8^**-C, ««fcl"</Wi "L" tttt /0 
*Sift«P$ixft— — *7— KHDWL<7^asjgtK£ 
ft, DWKDtfil/^ "H" £fc3 0 ajRMSE 
L 1MSEL 2tt "L" tttSO$4t*5:i^P), 
NAND0K2 0 6&LK2 0 7 0(HA 2 1 6&l>*2 1 7 
"H" f£fcoT:fc9, F7>^^2 14M'2 

vs sic^y ft-ysnt^srti^fts. 

[0 0 4 7] ttt, hm^V — '^iBPWt 

flBfcfcofcft, t/V/l/-H«CP)JS "H" j^&a 

MSft^f 2 0 1M2 0 2.^?) t*5/ hi 

MB L 0Rlfi/B LOClWW^ti, 

2 0 1. &l>*2 0 2 t tfy h«|*tB L OSO'/B L 

Ed* «h" l:/^: £fcj; 19, tr* Hft*fr«r "H" Xfi 
[0 0 4 8] IH6*>, *«WW**W«tt3lC3a»3&»5^ 
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